Altered GLUT4 translocation in skeletal muscle of 12/15-lipoxygenase knockout mice.
We have recently shown that 12(S)-hydroxyeicosatetraenoic acid plays a role in the organization of actin microfilaments in rat cardiomyocytes, and that inhibition of 12-lipoxygenase abrogates insulin-stimulated GLUT4 translocation in these cells. In the present study, we used mice that were null for the leukocyte 12/15-lipoxygenase to explore the implications of this enzyme for insulin action under IN VIVO conditions. Insulin induced a profound reduction in blood glucose in both control and knockout mice. However, significantly higher serum insulin levels were observed in these animals. GLUT4 expression in heart and skeletal muscle was unaffected in KO mice. Insulin-regulated serine phosphorylation of Akt and GSK3alpha and GSK3beta was unaltered in heart and skeletal muscle of knockout mice, suggesting unaltered insulin signaling. Fractionation of hind limb muscles showed that insulin had induced a prominent translocation of GLUT4 to skeletal muscle plasma membranes in control mice. However, this response was largely reduced in knockout animals. Our data show that the lack of leukocyte 12/15-lipoxygenase does not lead to the development of an insulin-resistant phenotype. However, perturbation of GLUT4 translocation in skeletal muscle of knockout mice may indicate latent insulin resistance, and supports our hypothesis that eicosanoids are involved in insulin-mediated regulation of muscle glucose transport.